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nropd from the equmV^l inixts The latter II are extensively 
branched, contain fewer block units, and are more crosslinked 
than II prepd. from monomer mixts. coot;; excess PhC CH II 
decompose at 500-600°; their softening temp depends on the 
prepn method (solvent, catalyst concn., temp.) and their moi. 
wt.. II with mol wt. > 1400 soften above 150° 

148276a Kffect of synthesis conditions on the yield, 
molecular weight, and structure of oligoarylenes obtained in 
the presence of aluminum chloride and cupric chloride. 
Astrakhantseva, N. 2.; Berlin, A. A.; Brikenshtein, A. A.; 
Gngnrovskaya, V. A . Skachkova, V. K. (Inst. Khim. Fiz., 
Moscow. USSR). Vysokomol. Socdin., Ser. A 1973, 15(1), 54-8 
(Russ) The yields of benzene-naphthalene copolymer (I) 
[25748-83-8] prepd. in the presence of AlCli-CuCB-HjO catalytic 
system are not increased and remain in the 66-73.5% range when 
the copolymn temp, is increased from 20° to 70°, but the av. 
mol. wt of I and the amt. of insol. fraction in I increase when 
the copolymn. temp, is increased. When the mol. ratio of 
naphthalene to benzene is increased the yields of I are increased, 
but its mol. wt is decreased. The increase of H..0 concn. from 
0 1 to 1 0 mole/mole A1C1 3 has no effect on the copolymn. When 
the miflal temp, of the monomer mixt. (before the catalyst 
addn ) is increased I yields are increased, but the amt. of sol. 

fractions in 1 is also increased- — . — ~- 

148277b Synthesis of polyamides from diamines of the 
fluorene series. Fedotova, O. Ya.; Korshak, V. V.; Nesterova, 
E. 1. (Mosk. Khim.-T'ekhnol. Inst. im. Mendeleeva, Moscow, 
USSR) Vysokomol. Soedin., Ser. A 1973, 15(1), 80-4 (Russ). 
Arom. polyamides were prepd. by polycondensation of isophth= 
aloyl chloride and 2,7-diaminofluorene, 2,7-diaminofluorenone, or 
2,5-diaminofluorenone in AcNMe2 or N-methyl-2-pyrrolidinone 
at 20-30° for 1 5-2 hr. Isophthaloyl chloride-2,5-dtaminofluor= 

I enone copolymer [39609-29-5] was sol. in ArNMe;, W-methyl-2-= 
pyrrolidinone. DMF, and hexamethyJpnosphoramide, whereas 
I isophthaloyl chlonde-2,7-diaminofluor''m- copolymer [39609-30-= 

I 8] and isophthaloyl chlonde-2,7-diammofluorenone copolymer 

i 1 ] [39609-31-9] were not sol in the solvents cited. The aromatic 

\ polvamides revealed thixotropic properties in 0.5% solns. m 
i H^SCL 

148278c Role of diffusion in the Ziegler polymerization of 
ethylene. Crabtree, J. R.; Grimsby, F. N.; Nummelm, A. J.; 
Sketchley. J M. (Carrington Plast. Lab., Shell Res. Ltd., 
Urmston/Manchester, Engl ). J. Appl. Polym. Sci. 1973, 17(3), 
959-76 (Eng) The mol. wt. of polyethylene [9002-88-4] formed 
early in polvmn was ~100 times that in the balance of polymn., 
which soon became diffusion-controlled due to polymer 
agglomeration on the catalyst surface, coupled with gradual 
active site decay A math, model was developed which assumed 
polymer encapsulation of catalyst particles and the ensuing role 
of monomer diffusion through the polymer as the rate controlling 
factors Expt.1. results using highly active TiCR catalyst in a 
■ slurry reactor, 14 C ei hvlene and J H, agreed with the model. 

148279d Experiments on the polymerization of acetylenes 
with electron donating and electron accepting groups. 
Rentsch, C.: Slongo, M.; Stadelmann, W.; Neuenschwander, 
M. (Inst. Org Chem . Univ. Bern, Bern, Switz.). Chimia 
1973, 27(2), 70-3 (Ger). The polymn. of 4-{dimethylamino)-3-~ 
butyn-2-one [20568-22-3] and dimethvlammopropynal [20568-= 
21-2) at 0-25° in THF or CH.-CL gave low-mol. wt. oligomers 
(dp S 10), with cationic catalysts such as titanium tetrachloride 
[7550-45-0] being more etfective than anionic ones such as 
phenylhthium [591-51-5]. In most cases there was a linear 
dependence of polymer yield on the amt. of catalyst present. 
NMK and lr spectra indicated that the triple bond was involved 
m polymn. and that 4-(dimethvlamino)-3-butyn-2-one oligomer 
[40365-83-1] and dimethylaminopropynal oligomer [40365-84-2] 
probably have the structure of substituted polyolefins. 

148280x Advances in lelomerizations with chloroalkanes 
Schildknecht, C. E.; Kent, W. David; Williams, Kenneth 
(Gettysburg Coll., Gettysburg, Pa.). Polym. Prepr., Amer. 
them. Soc., Dw. Polym. Chem. 1971, 12(2), 117-21 (Eng). 

Cotelomerizations of umyl isobutvl ether [109-53-5] and 

chloroform [67-66-3] in light or a styrene 1 100-42-5) with 

chloroalkanes (e.g., carbon tetrachloride [56-23-5) or hexachlo= 
roethane [67-72-1]) with heating or uv radiation at <40° in the 
presence of BzAL gave products with medium mol. wts. (e.g., 
20.000) With the ethers products were always high in combined 
Cl (e.g.. 10 times that expected by terminal Cl); under some 
conditions styrene with haloalkanes gave code cotelomerization. 
hmall addn. ot haloalkanes accelerated polymn. rate, possibly by 
ecung as peroxide accelerator and(or) photosensitizer. 

148281V Unsaturated polyesters from propylene oxide. 
Levine, Leonard (Alkylene Oxide Denv. Res,, Dow Chem. Co., 
Freeport, Tex.) Amer. Chem. So c., Dw. Urg. Coatings Plast. 
Chem., Pap. 197'.' 31(2), 623-33 (Eng). Unsatd. polyesters 
were prepd. in a shorter reaction time from propylene oxide (I) 
[75-56-9] and from propylene glycol (II) [57-55-6|, and contained 
more poly(oxypropylene) groups than the II polyesters. The I 
polyester, s did not isomenze from the maleate to the fumarate as 
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eadily as the II polyesters, but were more colored than the glycol 

polyesters. 

1482S2z Probability distributions for the radii of gyration of 
short, branched, random-flight chains. Gupta, Santosh K.; 
Forsman, W. C. (Sch Chem. Eng., Univ. Pennsylvania, 
Philadelphia, Pa.). Macromolecules 1973, 6(2), 285-7 (Eng). 
Dimensionless radii of gyration (f 3 ) of short, branched, 
random-flight chains, ealed with the equation of Gupta and 
Forsman (1972), were less for chains with branches near the 
middle than for chains branched near the end. The probability 
of chains having { 3 between 1.0 and 1.5 increased with branching 
at the expense of higher values of £3, while the probability of 
chain having f 3 below 1.0 was relatively unchanged. 

148283a Catalyst coatings applied by plasma spraying for 
the low pressure polymerization of ethylene. Koska, Timothy 
J.; Ritter, John E., Jr.; Kirchhoff, Robert H.; Eldridge, John 
W. (Sch. Eng., Univ. Massachusetts, Amherst, Mass.). U. S. 
Nat. Tech. Inform. Serv., AD Rep 1972, No. 750718, 89 pp. 
(Eng). Avail. NT1S. From Govt. Rep. Announce. (U.S.) 1972, 
72(24), 99. A polymn. catalyst support which withstood the 
beating and cooling cycles of ethylene [74-85-1] polymn. was 
prepd. by plasma spraying an alumina [1344-28-1] - silica 
[7631-86-9] cracking catalyst onto a metal substrate. The 
catalyst did not tolerate a thermal shock test and did not cause 
polymn. at low pressure when impregnated with chromium oxide 
[11118-57-3]. Seven plasma spraying parameters were optimized 
and coating adherence was greatest at substrate temp. < 600° F. 

148284b Thermal and oxidative thermal degradation of 
poly(anthraquinonimines). Mezhikovskii, S. M.; Gurov, A. A.; 
Myagchilova, N. 1.; Liogon'kil, B. I.; Berlin, A. A. (Inst. Khim. 
Fiz., Moscow, USSR). Vysokomol. Soedin ., Ser. A 1973, 
15(1), 3-9 (Russ). The thermal and oxidative thermal 
degradation kinetics of 6 poly(anthraqumone imines) were 
studied at 140-900°. The activation energies and reaction orders 
> were detd. for several of the polymers. The highest heat 
| resistance was obsd. in anthraqumone-4 ,4' -diaminodiphenyle- 

i thane copolymer [36465-02-8], whereas anthraquinone-benzidine 
copolymer [38622-83-2] had the lowest heat resistance. 

148285c Polymerization of dioxolane by triphenylmethy) 
hexafiuoroantimonate. Plechova, O. A.; Ivanov, V. V.; 
Prokofeva, T. 1.; Oleinik, E F.; Enikolopyan, N. S. (Inst. 
Khim. Fiz., Moscow, USSR). Vysokomol. Soedin., Ser. A 
1973, 15(1), 14-19 (Russ). The polymn. of dioxolane (1) 

[646-06-0] in CH2CI2 soln. at 25° is approx. 1st order reaction in 
respect to I and it is 1st order reaction in respect to Ph 3 CSbF6(ll) 
or Ph.-jCSbCMJII). The polymn. starts after an induction 
penod(r) the duration of which depends on the amt. of impurities 
(moisture, Ph 3 CCl) in I or CH 2 C1 2 . However, when linear acetals 
[e.g. MeOCHrJOCHjCHcOCHzKOMe] are present r is reduced 
and the reaction rate (u) is the same as in the absence of acetals. 
II is a less active catalyst than III, but when III is added to II r 
and v are not changed. An explanation of this observation is 
given. 

148286d Application of nuclear magnetic resonance 
spectroscopy to the study of the kinetics of synthesis of 
polyester plasticizers. Gorbunova, V. G.; Urman, Ya. G ; 
Khramova, T. S.; Kadyrova, L. K.; Barshtein, R. S.; Slonim, 
1. Ya. (Nauchno-lssled. Inst. Plast. Mass, Moscow, USSR) 
Vysokomol. Soedin., Ser. A 1973, 15(1), 20-6 (Russ). 

The transesterification of di-Bu adipate [105-99-7] with glycols 
at 140-200° in the presence of Zn(OAc)z-activated carbon mixt. 
gave the following oligomeric plasticizers di-Bu adipate-ethylene 
glycol copolymer [39609-41-1], di-Bu adipate- 1, 4- butanedwl 
copolymer [39609-42-21, di-Bu adipate-1 ,5~pentanediol copol- 
ymer [39609-43-3], ai-Ru adipate- 1,6-hexanediol copolymer 
|39609-44-4), di-Bu adipote-diethylene glycol copolymer [30918-= 
17-3], di-Bu adipate- tnethylene glycol copolymer [39609-46-6). 
di-Bu adipai e-propylene glycol copolymer [39609-47-7], and 
di-Bu adipate- propylene glycol copolymer, and di-Bu adipate-1, - 
3-butanediol copolymer [39609-48-8] of a general formula 
Bu0[0C(CH2) < C0 2 R0]„0Bu(I). The reaction was 2nd order; its 
activation energy was 24 ± 1 kcal/mole and did not depend on 
the size of glycol radical R. NMR spectroscpy showed that I 
obtained during 90 mm reaction time contained OBu end groups. 

I obtained during the initial reaction period contained OH and 
OBu end groups. An equation was obtained for ealeg. the no. a* 
mol. wt. of I. 

148287e Synthesis and properties of polyphenylene* 
prepared by polycyclotrimerization of diethynylbenzene- 
Korshak, V. V.; Sergeev, V. A.; Shitikov, V. K.; Danilov, V- *’• 
(Inst. Elementoorg. Soedin., Moscow, USSR). Vysokomol 
Soedin., Ser. A 1973, 15(1), 27-34 (Russ). Heatm* 

p-diethynylbenzene (I) [935-14-8] in org. solvent conif 

[(EtOLPRCoBrlcatalyst) at 50-100° gave g 97.0% I title 
conversion. The reaction is 1st order; its rate increases when the 
concn. of the catalyst is increased: the highest conversion tele* 
are obtained in 1:3 dioxane-EtOH mixt. Poly(p-dethynylben-' 
zene) has structure II or III; heating decreases the no. of •** 
C-CH bonds and decreases its soly. The fully crosslink^ 
polymer is insol. in coned. H2SO4. The thermal decompn. of ,hf 
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CHHTE3 nOJIHAMHflOB HA OCHOBE flHAMHHOB 
OJiyOPEHOBOrO PHflA 

O. M. iDedomoea, B. B. Kopiuan, E. H. Hecmepoea 

M3BecTH0, hto apoMaTnnecKHe nojiHaMH^H, no.iyneHHue Ha ocHOBe flByxB- 

HflepHHX flHaMHHOB H apOMaTHHeCKHX RHKap6oHOBHX KHCJ10T, OT.lHHaiOTCH 
CpaBHHTeJIbHO BUCOKOii CTOHKOCTblO K TepMUfleCKOH H TepMOOKHCJIHTCJIbHOlI 
HecTpyKHHH. OflHano b cbh3h c TeM, hto TeMnepaTypM pasMHrneHHH noflo6HBix 
Ho.uiMepoB Hemai ojihsko k TeMnepaTypaM pa3.io>KeHHH hjih flame Burae nx, 
a TaKme b cbh3h c orpaHHaeHHOH pacTBopuMocTbio tbkhx nojmaMiiflOB b flo- 
CTynHux opraHHaecKex pacTBopuTeanx nepepa6oTKa hx chjibho 3 aTpyflHeHa. 

IloaTOMy onpefleJieHHHH HHTepec npeflCTaBjiaeT noJiyaeHHe apoMaTnaecKnx 
nojniaMiiflOB Ha _ ocHOBe“ flnaMHHOB (J)JiyopeHOBoro pafl,a7~ oGjiaqaiomiix noBbi- 
meHHon pacTBopHMocTbio b pacTBopuTejiax aMHflHoro rana h bmcokhmh Tep- 
MHaeCKHMH XapaKTepHCTHKaMH [1]. CnHTe3 T8KHX HOJIHMepOB B paCTBOpe, c 
oflHofi CTopoHH, H03B0JIH.T 6 bi pemHTb npo6;ieMy hx nepepa6oTKH, a c flpy*. 
toh, — HajiHHHe aKTHBHbix rpynn b pHKJie flaaMHHa ooycjioBJiHBano 6u bo > 
MomHocTb cxpyKTypHpoBaHHH no.iHMepa b npoqecce nepepa6oTKH ero b H3- 
fleaae. 

B flaHHofi pa6oTe 6bum H3yHeHM ycjroBHH 0HHTe3a nojiHaMHflOB Ha ochobc 
flHXJiopaHrnflpHfla H30(J)Ta.ieB0H khcjiotbi h Ciieflyiomux RaaMHHOB <J)jiyopeHO- 
Boro pafla: 2,^-flHa.MHHO(J).iyopeHa (2,7-^AO). 2,7-flHaMHHO(£.TyopeHOHa (2,7- 
/JA<I>0) h 2,5-flHaMHHo$jiyopeHOHa (2,5-,I(A<t>0). 

OficymfleHHe pe3yjn>TaTOB 

_ CaHTe3 nojiHMepoB . npoBOflHJiH b anpoTOHHbix . pacTBopHTejiHx: flHMeTH.i- -- 
apeTaMHfle (^MAA) h N-MeTHJi-2-nHppojiHflOHe (N-MII). y^HTbiBaH bo 3 mo>k- 
HocTb BaanMOfleHCTBHH flHXJiopaHraflpHfla H30(^TaJieB0H khcjioth c pacTBopn- 
TeaeM aMHflHoro Tana, orpaHHHnBaiomeM oopa30BaHHe BbicoKOMOJieKyjiapHoro 
npoflyKTa [2], flHXJiopaHrHflpafl flo6aBJiHjin b TBepflOM Bnne k pacTBopy fln- 

aMHH3. McXOflHble KOMHOHeHTM flJIH CHHTe33 HOJlHaMHflOB 6pajra B 3KBHM0jI1>- 
HOM COOTHOUXeHHH. 

Kan bhrbo H3 puc, 1, a, onTimaJibHoft KonneHTpauneii rjih CHHTe3a hobh- 
MepoB HBJiaeTCH KonqeHTpapHH 0,2 MOAb/ji. yBejiHuenne ee, Tan me Kan h ho- 
numeHHe, rrpHBOflHT k 3HaaHTejibHOMy yMeHbmeHHH) yflejibHoii bh3KOcth pac- 
TBopa noBHMepa. 

CyiqecTBeHHoe BJinHHue Ha MOJieKyjiHpnbm Bee o6pa3yroiu,nxcH nojiHMepoB 
0Ka3HBaeT_TeMnepaTypa npoBefleHHH peaKnan _ (pHC. 1, 6 — a); 3 aBHCHM 0 CTb 
yflejibHOH BH3KOCTH pacTBopa noJinaMHfla ot TeMnepaxypu HMeeT flOBOJibHO 

.HeofibDIHblH.-BHfl: Ha KpHBbIX- fICHO HpOC.ie>KIiB&K>TCH ~ flB3 MaKCHMVMa — OflHH 

b oSaacTH oxpnqaTejibHbix, a flpyroH b oSaacTH noJiomHTejibHbix TeMnepaTyp. 

V *uiTbiBaH MHoroHBCJieHHu e flaHHue pflfla aBTopos o npoTCKaHHH peaKflHH aqHjrapo- 
BaHHH apoMaTH^ecKHX 3 mhhob b anpoTOHHbix pacTBopHTeJwx, aTOMy nBjientrio mo;kbo 
flaTL caeflyioinee npeflnonoJKHieabHoe oCbacHeHae. Ilpn hhbkhx TewnepaTypax c 6ojii>- - 
moBi CKopocTbio nponcxoflHT peaKflHH afliiaupoBaHHH apoMaTnaecKoro aMHHa. Kan no- 
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PhC. 1. 3aBHCHM0CTb yAejIbHOH BHaKOCTlI 
uoaHaMHflOB ot KOHpempaHHH pearnpyio- 
m«x BemecTB (a), HaHaJibHoii TCMnopa- 
TypM (6 — a) h npofloaJKHTe.ibHocTH pe- 
nis pun (3); a — BanaabHaa TeMnepaTypa 
peaKBHH 0°, npofloawHTeabHocTb 2,5 Baca; 
1 — 2,5-AAOO, 2 - 2,7-AAOO, 3 — 2,7- 

AA<t>;_ nyHKTHp — noaaMep He pacTBopna- 
ch’; 6 — noaHMep Ha ocHOBe 2,7-AA<t>, e — 
2,7-AA<l>0, a — 2,5-AA<J>0 (1 — pacTBopa- 
Teab AMMA, 2 — N-MFI). KoHneHTpaiyui 
pearnpyFoiHHx BemecTB 0,15 Mojib/ji, npo- 
AoaWHTeabHOCTb peaicmin 2,5 aaca; d — 
npa onTHMaabubix noao>KHTeabHbix TeM- 
nepaTypax (cm. 6 — a) h KOHneHTpaqHH 
pearapyiomHx BemecTB 0,15 MOAb/ji: 1 — 
2,5-AA<I»0, 2 - 2,7-AAOO, 3 - 2,7-AAO> 
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aaraiOT aBTopu [ 3 , 4 ], btb peawpaH HfleT nepea o 6 pa 30 Barae aneKTpoHO-AOHopHO-aKnen- 
TopHUX Ko&tnaeKcoB c nepeHocoM aapafla (KI 13 )-tio cxeMe 

AA + XA^AA..^.XA=f*:AA+ XA - *=* AA+' + XA - ' (1) 

__ _ .. __ a . 6 __ 

B TO JKe BpeMH B CHCTeMe JHaMHH — flHXJIOpaHTHflpHA — aMHAHUH paCTBOpHTeab B 08 - 

MQHtBQ ofipaaaBSLHHe Apyroro.KIl 3 -iio cxeMe 


P + XA StP... /XA : 


: P+ . . . . XA- 5* p+* -f XA-‘ 
d 


Abtoph [ 3 ] OTMenaJOT, hto oSpaaoBaHHe KOMnaeKca xaopaHrHApHfla c aaeKTpoHo- 
AOHopHHM peareHTOM, HMetomuM HyiuieocfiHjrbHocT b MeHbmyio, HeM y apoMaTHnecKoro 
aMHua, flonjKHo npoHcxopHTb b ycjioBHHX Sojiee HtecTKHX, neM oSpaaoBaHHe KOMiuieKca 
xaopaHTHApHA — apoMaTHBecKHB aMHH. Tbkbm ofipaaoM, HajraiHe AByx MaKCHMyMOB Ha 

- 6 BwcoKOMOJieHVJinpHue coeRHHeHHH, .W 1 04 


pnc. 1, 6 —i mo 5 kho oGT>HCHETb cxeAyiomnM o6pa30M. Vwe npn oaeHb hh 3 Khx Te&mepaTy- 
pax nponcxoflHT peaKqnH aqn.inpoBaHiifl qna.MHHa c o6pa30BaHneM no.TnaMnqa, Torqa 
KaK AOHopHO-aimenropHoro B3anM0AencTBHH AHxaopaHrnflpH^a-c- pacTBOpHTeneM b- 3 thx- 
jcnoBHHx eme net. C noBumeHueM TeMnepaTypu yBejiHAHBaeTca r.epoHTnocTb o6pa3o- 
BaHHH KOMnaeKca c, b kotopom aojih nepeHoca 3apaqa oaeei> He3BaaHrc.ibHa 3a caeT 
Toro, ato anxaopaHrnflpn^ b. TaKHx ycaoBHax - GypeT yaacTBOBaTb He TOJibKO- b peaKipin - 
apnanpoBaHHa aMHHa, ho h b KOHKvpHpyiomeii c Hen peaKpua o6pa30BaHna HeaKTHB- 
Horo KOMnaenca c, noaeKyaapauH Bee nowiMepa pe3KO yMCHWiiaeTca. ripn aaabHeirmeM 
+. noBbimennn TeMnepaTypu irponcxoauT 6oaee 
~ al _ \ noaHuii nepeaoc aapaqa b HOMnaeKce c, ato 

npHBojpiT k oGpa30BaHHio SnnoaapHoro apjaynia 
/ d . B to we BpeMa HSBecTHo, ato noaoGnue ajj- 

' ayKTU BeayT ce6n KaK cnnbHue aqnjmpyioinHe 

— s — ^ areHTM [5] n, cnepoBaTeabHO, choco 6 hh bctv- 

naTb b peaKpnK) aunanpoBaima aMHHa. 3 thm 
MOWHO oSbHCHHTb BTopoii MaKCHSiyM Ha pnc. 1, 
6— a b oCaacTH noaowHTeabHbix Teuneparyp. 

. ,,11! Ilocaeayiomee noBbimenne TeMnepaTypu, no-BH- 

* 0 ' - — jgg jgg aHMOMy, Bbi3UBaeT B03pacTaHne poan hoGoahux 

S ng I ^ ' peaKqnif, KOHKypiipyioinnx c peaKqnen apnan- 

1 - poBaHHH aMHHa, nooKoabicy npn 3 tom pe3Ko no- 

i/O - - HKwaeTca n MoaenyanpHun Bee h Buxoa no- 

5 ' .THMepa 

^ SO r fluccoqHapHH KOMnaeKcoB /IA + XA~ h 

P+ . . . . XA~, npHBoaHiqaH k oCpa30BaBHio ann- 
__ aHpyioiQHX aHHOH-paaHKaaoB XA - ’ h KaraoH- 

Phc. — KpHBue ATA (7) h TrA ( 2 ) paannaaoB P+' h /JA+‘, GyqeT HMeTb Mecro b 
noanaMnqa Ha ochobb 2,7-flA(l> npn gojibmeii nan MeHbmeH cTeueim b 3a bhchmocth 
CK opocrn HarpeBaHUH na B03«yxe 0T noanpuocTH pacTBopnTean. Tsk KaK noanp- 
6 zpad/MuH HOCTb ^MAA (e == 37,8) Goabrae, AeM y N-MII 

- (e = 32,9 ), to mojkho npeqnoaowHTb, ato flHccoqHaqjin KOMnaeKCOB ngOHCxpanT jb_ 6 o..h,-_ _ 

- men ~cTeneHH-&-nepBOM“pacTBopHTeaer““ABTopaM“[3] yaaao’cb 3aj>HKciipOBaTb npHcyr- 
CTBne KaTHOH-paqHKaaa aMHHa Hapafly c KII3 (H30$TaaoHaxaopHa-N.N,N',N , -TeTpa»ie- 
THa^eHHaeHAHaMHH) b epeae $MAA, ato yh-a3MBaeT Ha flHccoqHaqnio KOMnaeKca b -bthx 
ycaoBHHX. OanaKo, nocKoabny flMAA, hbjihhcb anpoTOHHbiM _pacTBopHTeaeM. wower 
npeaocTaBHTh ToabKO aaenTpoau aaa cTa6nan3aqnn papHKaa-KaTHOiioB, to chocoGctbo- 
BaTb CTa6naH3aqHH paanKaa-aHnona XA~’ oh He Mower IIoaTOMy o6pa3yK>WHnca aHnoa- 
paanKaa 6yaeT oGaaaaTb oaenb bmookoh anepraefi h -CyaeT cTpeMHTbCH CTaSHananpo- 
BaTbCH 3a CKOT eaHHCTBeHHO B03M0WH0H peaKQHH aqnaHpOBaHHH aMHHa. IIO-BHaHMOMy, 
HMeHHO 3THMH COOGpaweHHHMH MOWHO oGbHCHHTb TOT C[)aKT, BTO 3HaaeHHH yaeabHUX 
BH3K0CTeH nonHMepoB Ha ocHOBe oaHoro h Toro we anaMHiia (pnc. 1, 6 — z ) 6oabme b epe- 
ae flMAA, neM b epeae N-MII. 


Phc. 2. KpHBue flTA ( 1 ) h TrA (2) 
nonHaMnaa na ochobb 2,7-flA<I> rrpn 
CKopocrn HarpeBaHUH Ha B03ayxe 
6 zpadj muh 


HaHfleHHaji HaMH 3aBHCHM0CTb yaeatHOH bh3kocth ot npoao.iWHTeabHOCTH 
peaKpHH (pnc. 1, d) noKasHBaeT, hto BpeMH, Heo6xoA0Moe ajih noayqeHHH no- 
AHMepa c MaKCHMaabHHM MoaeKyaapHtiM Becow npn onTHMaAbHOH noaowa- 
TeabHoa TewnepaType, cocTaBAneT 1,5—2 aaca b 3aBacaM0CTH ot npapogu 
-flHaM0Ha r ATO -CBHAeTeAbCTByeT oS" OTHOCHTeAbHO HeGoAbtilHX CKOpOCTAX npo- 
TeKanHH peaKpaii b 3tiix vcaobhax yMeHbraeHae yaeabHoa bh3Kocth hoah- 
aMHfla npn AaAbneiinieM yBeAHAeHnn BpeMenn cnHTe3a, no-BUAHMOMy. cBH3aHO 
c npoTeKaHHCM oGmchhlix AecTpyKTHBHbix peaKUHH Mewfly noAHaMBAOM h 
aMHAHMM pacTBopHTeaeM. TaKHM o6pa30M, npOBeAeHHbie uccAeAOBaHiia no- 
3BOA0AH BbIHCHHTb, ATO ODTHMaAbHWMH yCAOBHHMH AAH C0HTe3a 0OAHaM0AOB 

pa ocHOBe AHXAopaHTHApHAa n3o<|)TaAeBOH khcaoth h 2,7-flA<I>, 2,7-^AOO h 
2,5-flAOO HBAHIOTCH KOHAeHTpaAHA HCXOflHblX peareHTOB 0,2 MOAb/jl, TeM- 
nepaTypa 30, 20 h 30° h npoAOAWHxeAbHocTb peaKunn cooTBeTCTBeHHo 1,5, 2 
h 2 Aaca. 

HHTepecHo otmcthtb, ato, khk npaBBAO, noAnaMHAti, CHHTesnpoBaHULiB 
no oGhahoS MeTOAnKe h BbicyrneHiibie Ao nocToannoro' Beca npn 80° b Banyy Me 
-3_=-10 -2 mm ^ noAyAB ahcb c buxoaom, - Ha 5'— 1 2 % npeBbimaioruHfi TeopeTiiAecKH 
B03M0JKHbin. B paSoTe [ 6 ] OTMenaAOCb o 6 pa 30 BaHne npoAHbix aa pyK TOB gyr_ 
-KAeo4)iiAbHoro-pacTBop0Te.7B ^“KpHgeBlTmn _ aHfHAprTAnLi?.in rpynnaMn. Kom- 
HAeKCbi 3 Tn pa 3 pymaAncb Anmb npn aoct3toaho bwcokhx TeMnepaT^ax n 
y3KOM Anana 30 He (120—150°). n paapymeHiie nx. coiipoBo>K 3 aAocb noHBAe- - 
HneM xapaKTepnoro aHAOTepMonecKoro 3 (Juf)CKTa Ha kpvibhx JIT A. EcTecTseB- 
,HOTf 03 TOMy Sliao 6 h npe Ano.iowHTb , ■ ato h b Aannow cAj^Aae 3 aBbiinennc 3 Ha- 


Hemiii Buxopa no.iHMepa cbh3hho c o6pa30BaHaeM hpohhbix KOMnjieKcoB pac- 
TBopHTejia c KOHpeBBiMit xjiopaHrHppHAHbiMH rpynnaMn. Ho ecjm cnnTaTb, 
hto 5—10% pacTBopiiTean xHMHHecKH CBH33H0 c nonHMepoM, to b 9 TOM aiy^ae 
mbi 6bi iiMP.iii pe.no c oiinroMepaMu, CTeneHb KOHpeHcapHH KOTopux He npe- 
Bbiraa.ia 6 u 3—5. OpHai-co BbicoKae 3HaqeHHH ypeabHLix BH3KOCTefi pacTBopoB 
noaiiMepoB no3BOPHK)T cimaTb, hto mbi nMeeM pe.no c pocTaTOHHO bucokomo j 
aeKyjiapHbiM BeipecTBQM. Mcxopn H3 3Tnx coo 6 pa>KeHHH, mojkho npepnoao j 
JKHTb, BTO paCTBOpHTe.Tb CBH33H C HOJIHMepOM He XHMHBeCKII, a apcop 6 nnoHHo. 
/leHCTBnTe.ibHO, Ha kphbhx flTA (pnc. 2) noTepn b Bece b HHiepBaae TeMne- 
paTyp 80—140° conpoBO/KpaiOTCH noHB.ieHiieM oaeHb caaSoro, pa3MUToro bh- 
poTepMiinecKoro 3(Jxf>eKTa, hto nopTBepjupaeT npepnoJioHteHHe 06 apcopSpaoH- 
hoh npapope cbhjii pacTBopoTeJia c noaHMepoM. IIpii pajibHemneM nopT>eMe 
TeMnepaTypw uoTepn b Bece He HaoaiopaiOTCH BHiioTb po Haaaaa pecrpyKinin. 

XapaKTepnan ocooeHHOCTb ciiHTe3npoBaHHHx noanaMiipoB — npoHB.TCHHC 
THKCOTpOHHblX CBOHCTB 0,5%-HBIMH paCTBOpaMH HO.IHMepOB B H 2 SO 4 . HpU 
p.nnTe.ibHOM ctoshiih (1—2 cyTOK) am pacTBopu hobth noaHOCTbio TepnioT 
TeKynecTb, npeBpaipaHCb b MaaonopBH/KHbie repeoopa3Hbie CHCTeMU. Ilpn 
HHTeHCHBHOM BCTpHXHBaHHn hjih He 6 ojibiiiOM HarpeBaHnn (30—40°) CHCTeMa 
o 6 paTHMo pa3>KHHxaeTCH, npnneM ypeabHaH BH3K0CTb pacTBopoB noaHMepoB 
6aa3Ka k ucxopHoii b«3kocth. Ilpn paabHeiiraeM ctohhhh pacTBopu BHOBb 
yTpaHHBaioT cboio TeKyaecTb. Thkcotpohhh pacTBopoB noanaMHpoB Ha ocHOBe 
PH3MHH0B ^ayopeHOBoro pnpa, HMeromas peaaKcapnoHHHH xapaKTep, ho-bii- 
piiMOMy, o 6 ycaoBaeHa pa3pymeHHeM h BOCCTaHOBaeHHeM BHyrpa- h mokmo- 
aeKyaapHUx cBH3eii, o6pa3yiom0XCH 6 aaropapn HaanHHio b peira MaKpoMoae- 
KyaH aKTHBHHx KeTOHHbix h MeTiiaeHOBbix rpynn. choco 6 hmx yaacTBoBaTb b 
o6pa30BaHnn BopopopHbix CBH3eii c aMHpHUMn rpynnaMH. 

CHHTe3HpoBaHHue noaHaMHpbi nocae BHcaHtpenna nx H3 peaKHHOHHiix 
pacTBopoB Bopoii npepcTaBaaan co 6 oh noponiKoo6pa3Hue BeipecTBa: Ha ocho- 
Be 2,7-/(A(P — ceporo, a Ha ocHOBe 2,5-jHAOO h 2,7-,KA<l>0 — KpacHoro pBe- 
Ta. nocae BbicaHipennH H 3 pacTBopa noaHMepw Ha ocHOBe 2,5-jjAOO Smbh 
pacTBopn m w b flMAA, JJMOA, N-MII, JJMCO h reKcaMeTHa<J)oc$opaMHpe, a 
TaKJKe aacTHHHo pacTBopjuincb b apeTOHe. IIoaHMepbi Ha ocHOBe 2,7-JJA<l> h 

2,7-,Z(A<PO 6hjih HepacTBopHMu b yKa3aHHbix pacTBopnTeaHX. H 3 peaKpHOH- 
hux pacTBopoB MeTopoM noaHBa Ha CTeKao 6 mjih noayaeHbi pocTaTOHHO npoa- 
Hue naeHKn. Kan noKa3aa TepMorpaBAMeTpapecKHu aHaaH3, npoBepennuH 
Ha pepHBaTorpa^e b axMoojaepe B03pyxa (cKopocTb nopi>eMa TeMnepaTypbi 
6 zpad/Muti) , noaHaMHpbi Ha ochobc 2.5-$A<I>0 ppn 400° xepsioi 5% cBoero 
Beca, a noanaMHpbi Ha ocHOBe 2,7-^A<I) h 2,7-jjAOO cooTBeTCTBeHHo 13 
-h-15%? — — — 

_ — v 

3nenepH5ieHTa:ibHan nacTb 

#nxaopanrnppnp u30$TaaeBon khcbotm cnnTe3HpoBan no MeTopHKe [7], nocae 
BaKyyMneperoHKii aiixaopanrnpppia riMea t. na. 41 — 12° 

2.7- flHHiiTpo<j)ayopen, 2,5-pHnHTpo$ayopeHon, 2,7-pHHHTpo$ayopeHOH 6 wan CBBLiesH- 
poBaHBi no MeToaHKe TlO) rr iiMean cooiBeTCTneiiHO t na 315,241 n 290°. 

Hatipeno, %: C 61,4; H 3,3; N 11,0. CisH 8 N 2 0i. BuaHcaeHO, %: C 61; H 3,1; N 10,9 

Hanaeno, % : Pan n.WMepa 2,5: C 57,4; H 2,4; N 10,1; paa H30Mepa 2,7; C 57,7; H 2,0; 
N 10,6. C.aHoN.O,. BHincaeHO, %: C 57,7; H 2,2; N 10,3. 

2.7- flnaMBHOf{)ayopeit 6ua noavaen BOCCTauoBaenneM cooTBeTCTByiomero pnHHTpo- 
coepnneHHH; 10 0 ( — 0,04 MoaH) 2.7-pnHnTpo$ayopena ne6oabmnMn noppHasm po6aB- 
aaaH k KHnatpefl csiecH 23 a (~ 0,4 Moaa) vKeaeanbix onnaoK, 55 m.i bopu 11 3 m.i 
40%-eoii CH3COOH. 1’eaKpnro Bean b $ap([)opoB 0 M CTaKane npn nepeMeranBamiH PeaK- 

Phohhvio cMeci> nunjiTnau b Teaenne 4 aac .• aoOaBaaa nopy-no Mepe ee BHKnnaHHH. 3a- 

Te\( peaKpnonnyio cuecb pa36aBa((au 2-icpaxiibiM ootjCmom bom, narpeBaaii po KnneHHH 
11 ocaH.paan aceae3o neooabmuM KoannecTnoM copi.i ropaniiii pacT30p_owCTpo OT$nab_ 
— TpoBbiBaau li liepaenno oxaa>Kaaaii. 113 pacinopa Bbinnpaan KpncTaaau pnaMnna b Biiae 
fiecpBeTHbix naacnn'OK c t na. 165°. Han Soace noanoro mp.aeneimH anasiiiiia ocaaoi;. 
ocTaBnuriicn na RopoKKe Broxaepa, nos:eipaan b npnoop CoKcaeTa n nopsepraan aKCTpaK- 

pan apeTOHOM 3aTeit k apcToaonou bhthjkicc pooanaHan Heooabmoe KoauaecTiio Bopu, 

nocae aero noanocTbro OTronaan apeTon. BunaBmne na paciBopa KpncTaaabi nMean t. na. 
—165°. no-aHTepaTypriwM paiinbiM, t. na. 165° [8]. CyMMapBbifi Bbixop pnaMHna cocTaii- 
aacT 80% ot TenpeTii'r 
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Haflfjeso, % : C 79,3; H 6,4; N 14,5. CuHi 2 N 2 . BbrancaeBO, % : C 79,6; H 6,4; N 14,3. 
2,7-flnaiiHHO(|)nyopeHOH nojiyiajin BOccTauoBJienneM 2,7-AHUHTpo(J)jiyopeHOHa no Me- 
togHKe, oDHcaHHofl Eume. nojiyneHHHii ahbmhh npeflCTaMHa co6oh Hrati c[)HojioToBoro 
meTa o t. na. 285—286°. no anTepaTypHUM flaHHUM, t. na. 284—286° [9]. C t jH 10 N 2 O. 
BmHcaeuo, %: C 74,3, H 4,7; N 13,3. Hau^eHo, %: C 74,7; H 4,7; N 13,5. Buxoa 82% ot 
reopeTBi. - — - 

2,5-flHaMHHO(|wiyopeHOH noaynaaH BOCCTaHOBaeHHeM 2,5-AHHHTpo<i»ayopeHOHa no aua- 
aorniHOH MOTOflHKe. lloayneHHHn AuaMim npegciaB ana co6oii nrau KpacHO-KopHaneBoro 
pBeia c t. na. 200°. Ilo auTepaTypHHM flaHHHM, t. na. 200° [10]. Bh.xoa 62% ot Teope- 
thh. HaHReHO, % : C 74,5; H 4,9; N 13,5. 

J[aMeTHaaqeTaMHA 6ua BticymeH P 2 Oj h nepemaH. pa6oTti orGnpaan (japaKAHio 
c t. nan. 166—167°. 

N-MeTna-2-nnppoanflOH neperoHaan naa rnapnAOM KaaLpua. Han pa6oTU OTOnpann 
4>pai;E(ino c t. khh. 92— 93°/4 mm. 

CnHTe3 noananHAOB rrpoBOAnnn b Tpexropnon noaOe b aTMOc^epe aproHa. K TepMo- 
cTaTnpoBanaoMy npn aaflaHHoii TeMnepaiype pacTBopy AiiaMnna b flMAA nan N-MII npn 
nepeMemHBaHHH He6oai»niHMn nop nnB Mri Ao6aBaaaH paBnoMoatHoe KoanaecTBo TBepaoro 
AuxaopanruApHAa nao^TaaeBon KHcaoTU. Ilocae bboabuhh flHxaopaurnApHAa nepeMe- 
mHBaHBe npofloaHsaan npn 3aflaHHOH Tewnepaiype b TeneHne 0,5 naca, nocae aero TepMO- 
CTaTHpOBanne npenpamanH a npoAoawaaH nepeMemaBanne npn KOMHaTHOH TeMnepaType 
eme 2 qaca. 

IloaHMep BUcaHtflaaH boaoh, oT<f>nai>TpoBHBaau n npoMUBaan nocaeAOBaTeaBHo bo- 
Aoh (aah yAaaeHHH caeAOB xaopa) n araHoaoM. OCpaSoTannua tskhm o6paaoM noanuep 
BMcymHBaan no nocrosHHoro Beca b Banyyite npa 80°. YAeabHyio ba3kocti> 0,5%-Horo 
pacTBopa b cepBOH KHcaoTe onpeaeanaH npn 25°. 

I ' 

BUBOnU 

IIOKa3aHa B03MO>KHOCTb H H3y^eHU OCHOBHblC 3aKOHOMepHOCTH CHHT63a 
flocTatouHO B HcoK OMQgeKyjiHPHMX nojiaaMHAOB Ha ocH QBe flHXjiopaHrHAPHAa 
H3o$TaaeBOH khcjiotli h ahbmhhob (j>ayop»HOBoro pima: 2,5-flHaMHHO(J)ayope- 
HOHa, 2 , 7 -AHaMUHo^jiy opeHa h 2,7-AHaMHHo$ayopeHOHa. 

MocKOBCKHfi xHMHKO-rexHOJioraTOCKHH IIocTynHaa b peAaKpHio 

BHCTHTyT hu. fl. H. MeHAeaeeBa 14 V 1971 
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SYNTHESIS OF -POLYAMIDES ON THE BASIS OF DIAMINES 
%F THE FLUORENE SERIES 

O. To. Fedotova, V. V. Korahak, E. I. Nesterova 
_ Summary 

Some regularities of the synthesis of polyamides on the basis of isophthalic acid 
dichlorides and the following diamines of the fluorene" series: 2, 7-diaminofluorene, 2,7- 
diaminoflu oren one and 2,5-diam inofIuor enone have been studied. Dimethylacetamide and 
N-methyl-2-pyrrolidone have been used as solvents. It is shown that strong films can 
be obtained from reaction solutions of polymers. The thermal-oxidative stability and 
liiermomechanical properties of polymers have been investigated. 


